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Objective: To describe the time course of myocardial infarct (MI) healing 
and left ventricular (LV) remodelling in a 1 year follow-up study by using 
cardiac MRI.
Methods: In 36 successfully reperfused STEMI patients, MRI was performed 
at baseline, 3 months (3M), and 1 year (1Y) post MI. We used delayed enhance-
ment imaging to assess the presence of microvascular obstruction (MVO).
Results: Infarct size decreased between baseline and 1Y (p=.007), but not 
at 3M; i.e. 29±21g, 21±15g, 17.4±13g of LV mass respectively; this was asso-
ciated with LV mass reduction. LV end-diastolic and end-systolic volumes did 
not signi¿ cantly increase. No regional or global LV functional improvement 
was found at follow-up. Subgroups analysis showed infarct size reduction to 
be effective exclusively in the MVO group.
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ment. SSc patients were compared to 16 healthy controls. T1 quanti¿ cation 
was performed using MOLLI sequence 5min after gadolinium injection. 
Speckle tracking imaging was used to quantify longitudinal LV function. 
Proendothelin serum level was measured in 27 SSc patients.
Results: SSc patients had a shorter T1 value (ms) than controls, in the 
septal wall (345±23 vs 360±23, p=0.03) and more speci¿ cally in the basal 
inferoseptal segment (335±23 vs 353±24, p=0.02) and in the mid anteroseptal 
segment (344±28 vs 366±25, p=0.01).
Both systolic (SRS’) and early diastolic strain rate (SRE’) were signi¿ -
cantly correlated with the T1 value in those segments (p<0.01). 
Of note, in SSc patients, proendothelin serum level (pmol/L) was signi-
¿ cantly decreased in patients with short T1 values in the basal inferoseptal 
segment (51±14 vs 78±14, p=0.03) and was highly correlated with SRE’ in 
SSc patients (p<0.0001).
Conclusions: In SSc patients with normal conventional echocardiography, 
speckle tracking imaging is able to detect a subtle diastolic and systolic myo-
cardial dysfunction which is correlated with low myocardial T1 values and 
high proendothelin serum levels.
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Background: Subclinical left ventricular (LV) dysfunction may occur in sys-
temic sclerosis (SSc) and is related to myocardial interstitial ¿ brosis triggered 
by increased endothelin production. Myocardial T1-mapping during cardiac 
magnetic resonance (CMR) is able to detect and quantify interstitial ¿ brosis. 
Objective: To determine whether myocardial T1-mapping could detect sub-
clinical abnormalities in SSc and to analyze its relationship with segmental LV 
longitudinal function. 
Methods: We prospectively enrolled 46 SSc patients with normal conven-
tional echocardiography and no CMR-late gadolinium myocardial enhance-
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Background: Right ventricular (RV) function has important prognostic 
implications in most acquired heart diseases (AHD). Cardiac MRI (CMR) is 
considered as the reference method to evaluate RV functional parameters but 
data are lacking about measurements’ variability in patients with AHD. The 
aim of this study was to evaluate variability of RV functional parameters mea-
surements with CMR in patients with AHD, with particular emphasis on the 
effect of observer’s experience and post-processing steps.
Methods: Sixty consecutive patients with AHD and clinical indication for 
CMR were prospectively enrolled and underwent a CMR with a 1.5T scan. 
RV and left ventricular (LV) volumes, EF and mass were determined with 
balanced steady state free precession short axis cine sequences. All analyzes 
were twice performed by 3 observers with various training-degree in CMR 
(3-years, 1-year and no previous experience). Intra- and inter- observer varia-
bility was evaluated with Bland-Altman method, coef¿ cient of variation and 
intraclass correlation coef¿ cient. Effects on variability of the following para-
meters were evaluated: observer’s experience, basal and apical short axis 
slices choices, end-systolic phase choice and observer’s delineation.
Results: Mean segmentation time ranged from 9.8 to 19.0 min for RV and 
6.4 to 9.2 min for LV. Intra and inter-observer variability of RV functional 
parameters measurement was strongly inÀ uenced by previous observer’s expe-
rience. For both RV and LV, choice of basal short axis slice and observer’s 
delineation were the major determinants of variability, contrary to the apical 
slice and end-systolic phase. RV function assessment with CMR remained 2 
times longer and more variable than LV’s one.
Conclusions: RV function assessment with CMR in patients with AHD 
remains less reproducible and more time-consuming than LV’s one. Previous 
observer’s experience, basal short axis slice choice, and observer’s delineation 
are the major determinants of variability.
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Purpose: To evaluate the diagnostic accuracy and variability of 3 semi-
quantitative (SQt) methods for assessing right ventricular (RV) systolic func-
tion from cardiac MRI in patients with acquired heart disease: tricuspid 
annular plane systolic excursion (TAPSE), RV fractional shortening (RVFS), 
and RV fractional area change (RVFAC).
Materials and Methods: Institutional review board approved the study 
and all patients gave written informed consent. Sixty consecutive patients 
with acquired heart disease were enrolled in our center. Reference quantita-
tive (Qt) RV parameters [RV ejection fraction (RVEF), end-diastolic and end-
systolic volumes] were determined from short axis cine sequences. TAPSE, 
RVFS and RVFAC were measured on a 4-chamber cine sequence. All SQt 
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Background: Diabetic cardiomyopathy contributes to increase mortality in 
patients with diabetes mellitus (DM).  A preclinical systolic dysfunction has 
been suggested in echocardiographic studies but cardiac-MRI (CMR) remains 
the gold standard for quanti¿ cation of myocardial deformation. MR-tagging 
is the most common CMR technique for strain calculation but is intrinsi-
cally limited in measuring transmural variations. Cine-DENSE (Displacement 
Encoding Imaging with Stimulated Echoes) has been recently proposed as an 
alternative that bene¿ ts from an increased spatial resolution.
Objective: To evaluate whether cine-DENSE and MR-tagging con¿ rm 
the existence of a sub-clinical myocardial dysfunction in type II DM 
(T2DM) patients (pts) free of overt heart disease.
Methods: 37 T2DM pts (51±6 years, HbA1c 7.6±1.2%) and 21 age-matched 
controls (50±8 years) underwent a CMR study on a 1.5 T scanner. Subjects 
were excluded if standard echocardiography showed signi¿ cant abnormality. 
After a standard CMR study for conventional LV function assessment, two-
dimensional cine-DENSE pulse sequence and MR-tagging were acquired in 
short axis views at the same basal, mid and apical levels. LV volumes and 
ejection fraction (LVEF) were measured on cine-MRI images. Circumferential 
maximal systolic strain (Hc) was calculated from cine-DENSE and MR-tagging 
acquisitions on 16 LV segments. Average maximal systolic strain in each slice 
and a whole heart mean value (Hcmean) for each pt were calculated. 
Results: Standard LV function parameters were normal and comparable 
between groups (table). Whereas LVEF was similar in the 2 groups, cine-
DENSE showed a signi¿ cant decrease in Hc at basal, mid and apical LV levels 
and in Hcmean in the T2DM group as compared to controls. MR-tagging 
con¿ rmed a decrease in Hc at the 3 LV levels and in Hcmean in T2DM patients 
as compared with controls. 
Conclusions: Cine-DENSE and MR-tagging con¿ rm subclinical myocar-
dial dysfunction in asymptomatic patients with Type II DM. 
T2DM patients Controls p
LV end-diastolic volume (mL) 120±26 129±28 0.26
LV end-systolique volume 
(mL)
41±12 41±12 0.90
LVEF (%) 66±6 68±6 0.30
Hc base tagging MRI -0.173±0.040 -0.200±0.028 0.004
Hc mid tagging MRI -0.177±0.045 -0.220±0.035 <0.001
Hc apex tagging MRI -0.189±0.056 -0.232±0.025 <0.001
Hc mean tagging MRI -0.179±0.045 -0.216±0.025 <0.001
Hc base cine DENSE -0.134±0.019 -0.155±0.019 <0.001
Hc mid cine DENSE -0.150±0.021 -0.174±0.020 <0.001
Hc apex cine DENSE -0.153±0.022 -0.193±0.018 <0.001
Hc mean cine DENSE -0.144±0.016 -0.171±0.016 <0.001
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Objective: The purpose of this study was to compare the accuracy of post-
reperfusion cardiac magnetic resonance (CMR) and pre-reperfusion multi-
detector computed tomography (MDCT) imaging to measure the size of the 
area at risk (AAR), using histology as a reference technique in acute myocar-
dial infarction experimental setting. 
Background: The myocardial AAR is a major determinant of infarct size. 
Which imaging technique is the most appropriate to accurately measure its 
size remains debated. 
Methods: Fifteen closed-chest pigs underwent a 40-minutes coronary 
artery occlusion (angioplasty balloon inÀ ation), followed by reperfusion. The 
AAR was assessed with the arterial enhanced MDCT performed during occlu-
sion, two different T2 weighted (T2W) CMR imaging sequences (STIR T2w 
blood suppressed TSE and ACUTE TSE-SSFP) and the contrast-enhanced 
(ce-) CMR endocardial surface length (ESL) after 90-minutes of reperfusion. 
They were compared to the reference histological AAR delineated by in vivo 
injection of uniperse blue dye after re-occlusion of the culprit coronary artery. 
Results: The best ¿ t with the reference histological AAR was obtained for 
the hypoenhanced area on arterial enhanced MDCT (R2=0.56; p<0.05) with a 
small bias on Bland-Altman plots (bias, 5.7%; SD, 11.0% LV area). The AAR 
as de¿ ned by both T2W STIR and ACUTE sequences or the ESL on ce-CMR 
signi¿ cantly overestimated the size of the AAR by pathology with only a fair 
correlation (R2=0.37, R2=0.40 and R2=0.42 respectively) and important bias 
(27.2±11.0% LV area; 22.6±11.2% LV area 16.0±11.3% respectively). 
Conclusion: Post-reperfusion imaging methods signi¿ cantly overestimated 
the AAR pre-reperfusion arterial enhanced MDCT was the closest to reference 
for the assessement of the AAR.
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Aims:  To assess the relationship of delayed enhancement (DE) extent 
de¿ ned on post-gadolinium cardiac magnetic resonance (CMR) to myocar-
dial and inÀ ammatory biomarkers measured at the acute phase of myocarditis 
and to clinical outcome.
Methods and results:  We retrospectively selected patients with a ¿ rst cli-
nical episode of acute viral myocarditis diagnosed on a complete CMR study 
with cine sequences and delayed enhancement. The extent of DE was scored 
semi-quantitatively for all patients and the peak values of troponin I and crea-
tine kinase as well as value of CRP at admission were reported. A 29 months 
clinical follow-up was performed and major adverse clinical events de¿ ned 
as death, transplantation, cardiac symptoms requiring re-hospitalization were 
reported. 41 patients were included (median age 35 years old). Median DE 
global score was 13% of LV mass and median LVEF was 56%. Median tro-
ponin I peak was 8.5 g/L, median CK peak was 526UI/L, median CRP value 
at admission was 21,9 mg/L. Correlations were signi¿ cant between troponin 
I and DE score (r=0.5; p<0.001), and between CK and DE score (r=0.67; 
p<0.001). There was no correlation between CRP and DE score (p=0.10). At 
follow-up 32% patients reported a major clinical endpoint and according to 
multivariate analysis, only DE score was an independent predictor of cardio-
vascular events.
Conclusion:  DE extent on CMR studies is strongly correlated to biomarkers 
of myocardial injury in patients with acute viral myocarditis while it is not corre-
analyzes were performed twice by 3 observers with various training-degree in 
cardiac MRI. Correlation with Qt parameters, intra and inter observer varia-
bility, and Receiver Operating Characteristic (ROC) curve analysis were per-
formed for each SQt method.
Results: Correlation between RVFAC and RVEF was good for all observers 
and did not depend on previous cardiac MRI experience (R ranging from 0.716 
to 0.741; p<0.0001 for all). On contrary, RVFS and TAPSE correlated less with 
RVEF and depended on previous experience (R ranging from 0.534 to 0.720 
for RVFS and 0.482 to 0.646 for TAPSE, p0.0001 for all). Intra and inter-
observer variability was much better for RVFAC than for RVFS and TAPSE and 
less experience-dependent. ROC analysis demonstrated that RVFAC<41% could 
predict a RVEF<45% with 90% sensitivity and 94% speci¿ city.
Conclusion: RVFAC appears to be more accurate and reproducible than 
RVFS and TAPSE for SQt assessment of RV function by cardiac MRI in 
patients with acquired heart disease. Hence, RVFAC could be used as a ¿ rst-
line screening test to eliminate RV dysfunction.
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Background: Triage of chest pain patients in the emergency department 
remains challenging. Multi-slice computed tomography has a high negative 
predictive value for exclusion of coronary artery stenosis.
Objectives: assess the mid-term outcome of patients with low to interme-
diate likelihood of acute coronary syndrome (ACS) who underwent Multi-
slice computed tomography.
Methods: we used an observational single-center cohort study in chest pain 
patients with normal troponin and non ischemic electrocardiogram. A 64-slice 
coronary computed tomography angiography (CTA) was performed. Patients 
with normal coronary CTA or with stenosis less than 50% luminal narrowing 
were discharged from the emergency unit. End points were coronary artery 
revascularizations during index hospitalization and major adverse cardiac 
events (MACE) during one year follow-up.
Results: Among 123 patients (mean age 51 +/- 13 years, 70% men), 60 
were free of coronary artery disease (CAD) by CTA (49%). Twenty-six (21%) 
had non obstructive disease and 29 (24%) had inconclusive or positive CTA 
for signi¿ cant stenosis. Mean radiation exposure was 21 +/- 1 mSv. Twenty-
seven patients had invasive coronary angiography. Ten patients (8%) needed 
coronary artery revascularizations during index hospitalization. Nine had coro-
nary angioplasty and one patient had bypass surgery with four grafts.
During the mean follow-up of 14+/-4 months, none patients suffered from 
MACE including patients who had coronary artery revascularizations during 
index hospitalization. Negative predictive value for MACE is 100% (97.6-100%).
Conclusions: 73% of patients with acute chest pain and low to interme-
diate likelihood of ACS were free or had non-signi¿ cant CAD by CTA and no 
MACE during 14 months follow-up. Given the large number of such patients, 
early coronary CTA may signi¿ cantly improve patient management in the 
emergency department. Reduction of radiation exposure will facilitate accep-
tance in clinical practice.
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Design and method: We performed PORH and LTH assessed with LDF 
and LSCI on the forearm of fourteen healthy volunteers, at day 0 and day 7. 
PORH was expressed as maximal cutaneous vascular conductance (CVCPK), 
peak minus baseline (CVCPK-BL), percentage increase between peak and 
baseline (PK%BL) and peak as a percentage LTH plateau (%CVCplateau). 
LTH peak and plateau were expressed as CVC, %BL and %CVCplateau. Six 
volunteers participated in the second protocol: three regions of interest were 
chosen adjacent to LDF probes to test whether LDF and LSCI À ux values 
were correlated.
Results: Inter-day reproducibility of PORH assessed with LSCI was very 
good whether expressed as peak CVC (CV=8%; ICC=0.76), CVCPK-BL 
(CV=11%; ICC=0.75) or PK%BL (CV=14%; ICC=0.52). Spatial reproduci-
bility of PORH peak CVC was better with LSCI compared to LDF (CV=12 
and 47%, respectively). Inter-day reproducibility of LTH peak and plateau 
was good whatever the way of expressing data (CV<25%; ICC>0.47). Finally, 
LDF and LSCI measurements of PORH peak CVC were correlated (r=0.54; 
p=0.001) whereas baseline À ux were not correlated.
Conclusions: LSCI showed very good inter-day reproducibility for asses-
sing PORH and LTH. However, more data are needed to evaluate the linearity 
between the LSCI signal and skin blood À ow.
lated to CRP levels. Also DE extent is a signi¿ cant independent prognostic factor 
of worse clinical cardiovascular outcome in acute viral myocarditis patients. 
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Non-invasive laser speckle contrast imaging to assess skin microvascu-
lar reactivity in humans
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Objective: Post-occlusive reactive hyperemia (PORH) and local thermal hype-
remia (LTH) are functional markers of skin microcirculation. However, their 
reproducibility on the forearm is poor when assessed by single-point laser-Dop-
pler À owmetry (LDF), due to spatial variability. Recently developed laser speckle 
contrast imaging (LSCI) allows continuous recording over wide areas. However, 
reproducibility data and correlation between LSCI and LDF are lacking.
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